In an era of nutraceuticular research, "Noni" fruit is considered as a panacea because of the profound claim on its medicinal uses in treating many diseases inclusive of infections of microbial origin. Hence, the present study was done to know the antibacterial activity of aqueous extracts from ripe and unripe fruits of "Noni" Morinda citrifolia L on gastroenteritic and pyogenic bacteria. The study was done for eight gastroenteritic bacteria and six pyogenic bacteria. The estimation of antibacterial activity of the ripe fruit & unripe fruit extract were carried out by serial two fold tube dilution techniques. Minimum Bactericidal Concentration of the ripe as well as unripe fruit extracts for the susceptible bacteria were estimated by Recovery plate method. Both the Unripe and ripe fruit extracts exhibited nearly equal and effective activity. As the unripe fruit is devoid of unpleasant odour, the unripe fruit is preferable over the ripe fruit extract
Introduction on Morinda citrifolia
"Let food be your medicine and let medicine be your food" was the advice of the father of medicine, Hippocrates, over two millennia ago.
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Herbal and Natural products of folk medicine have been used for centuries in every culture throughout the world. Scientist and medical professionals have shown increased interest to know the truth in the benefits of these remedies. Morinda citrifolia is one of the traditional folk medicinal plants for over 2000 year in Polynesia. The popular name of Morinda citrifolia, are great morinda, Indian mulberry, "Mengkudu" (Malaysia), beach mulberry, Tahitian noni, cheese fruit or "Noni" (from Hawaiian) is a tree species of well known coffee family, Rubiaceae. "Noni" is native of Southeast Asia (Indonesia) to Australia, and now has a pantrophical distribution with a large distribution in the Indian subcontinent. It has been reported to have a broad range of therapeutic and nutritional value. It has been reported to have a broad range of therapeutic and nutitional value.
" Noni" had been used as a food, drink, medicine 1 . "Noni" fruit contains a number of phytochemicals, including lignins, oligo-and polysaccharides, flavonoids, fatty acids, scopoletin (Regulates the blood pressure), catechin (Plant derived polyphenolic antioxidant), beta-sitosterol phytosterol that reduces blood cholesterol & in breast cancer, damnacanthal that controls division of cells, and alkaloids. Fruits are used for spongy gums, throat complaints, dysentery (Bloody stool), leucorrhoea (discharge of white from female genitalia) and sapraemia (Poisoning of Blood by putrefaction in Intestine).
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The fruit and leaves in decoction are administered as tonic and febrifuge. Unripe berries charred and mixed with salt are applied successfully to spongy gums.
2 Juice of "Noni" is used as a gargle to relieve sore throat. Its juice contains malic and citric acids, glucose, pectin and gum.
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Ripe fruit is of mild laxative. In Indo china, the baked fruit is given in dysentery and asthma. It is also used to relieve obstruction in the digestive system (deobstruction) 5 . The fruit juice is in high demand in alternative medicine for different kinds of illness such as arthritis, diabetes, high blood pressure, muscle aches and pains, menstrual difficulties, headaches, heart disease, AIDS, cancers, gastric ulcers, sprains, mental depressions, senility, poor digestion, atherosclerosis, blood vessel problems and drug addiction.
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In vitro antibacterial, antifungal and antitumor activity of methanolic, ethyl acetate, and hexane fruit extracts of "Noni" have shown that methanolic extracts has inhibitory activity on four Gram positive and 11 Gram negative bacteria 8 . Lee Seong Wei reported expression of antimicrobial activity by aqueous and ethanolic extracts of Morinda citrifolia for 12 clinical bacterial isolates from marine fishes by disc diffusion technique.
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Besides the antibacterial activity in fruit, Zaiden et al (2005) had reported the antibacterial activity in the whole extracts from dried leaves of "Noni" on Staphylococcus aureus (ATCC) by disc diffusion assay.
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Gastroenteritis
Gastroenteritis is an infection of digestive system as irritation and inflammation of the stomach and intestines (the gastrointestinal tract). Diarrhoea, cramps abdominal pain, nausea, and vomiting are the most common symptoms. Many species of bacteria that cause gastroenteritis, in human are highly species of Salmonella, Shigella, Staphylococcus, Campylobacter jejuni, Clostridium, Escherichia coli, Vibrio, Yersinia. All age groups are equally affected by gastroenteritis, though children below the age of 5years are more susceptible to the disease because they become dehydrated more easily.
Pyogenic infection
Pyogenic infection is characterized by severe local inflammation, usually with pus formation, generally caused by pus forming bacteria. Pyogenic bacteria includes Staphylococcus aureus, Streptococcus pyogens, Streptococcus pneumoniae, Pseudomonas aeruginosa, Haemophilus influenzae.
MATERIAL AND METHODS
Preparation of Seitz filtered extracts
The fruits of "Noni" were collected from Kottayam, Kerala state of India. The fruits were washed with sterile double distilled water and surface sterilized with 70% ethanol. The skin and seeds of fruit were removed. The pulp was ground with water in an electric mixer in 2:1 proportion. The whole extract is first filtered through sterile gauze and later through a Seitz filter with a filter pore size of 0.2µm.The filtered extract was streaked on sterile nutrient agar and incubated at 37°c for 3 days to ascertain that there was no microbial contamination. As the pH of the ripe fruit extract was acidic mainly 3.5 and that of unripe fruit extract was 4.5, the acidity of the extracts were neutralized by adding "MOPS" (3-N-morpholonio propane sulfonic acid) buffer. One ml of ripe fruit extract of "Noni" was found to contain 24µg/ml and unripe fruit extract contained 19µg/ml of plant matter respectively. This was estimated by subtracting the weight of one ml of water (solvent) from the one ml in Seitz filtered extract. 
Test organism used for screening
Standardisation of inoculum:
The in vitro susceptibility of any test bacteria potential drug or standard drug will vary depending on number of organism in the given inoculums increases. Hence the use of standardised inoculum is of paramount importance of quantifying the efficacy of any potential drug. The inoculum of each bacterium was standardised adopting of 0.5 McFarland"s standard method as described by Working Party Report 11.
Tube Dilution Method
Tube dilution method is also called as Macro dilution method. It is used for determining Minimal Inhibitory concentration of a test drug by serial dilution method. Serial tube dilution method was used to determine the efficacy of the Seitz filtered ripe fruit and unripe fruit extract of "Noni". Antibacterial assay of the extract (ripe and unripe) was carried out by serial tube two fold dilution technique. Eight sterilized tubes were arranged in a row, 15 rows for 15 particular organisms. Each row had seven tubes for serial dilution and the eighth tube was positive culture control. One ml of Muller Hinton broth was added to each tube. However Brain Heart Infusion broth was used for Streptococcus, One ml of the seitz filtered extract was added to the 1 st tube in each row. The suspension was mixed well and the remaining tubes were serially diluted up to the 7 th tube and 1ml was discarded from the 7 th tube. Extract was not added to the 8 th tube. The inoculated test tubes were incubated at 37°c for 24 hours and observed for turbidity. The lowest concentration of the extract that inhibited the growth of bacteria and detected by the lack of visual turbidity was taken as MIC.
Estimation of MBC
The Minimum Bactericidal Concentration (MBC) is the lowest concentration of antibiotic/potential drug required to kill the bacteria. The Bactericidal activity of Seitz filtered aqueous extract was determined by Recovery plate method adopted by Rajarajan et al 2002 7 . This technique was performed to determine the antibactericidal activity which was carried out to confirm the complete (100%) inhibition in growth of bacteria from the incubated broth of MIC tubes in the visibly turbid free clear test tube. 20µl of broth from each well of MIC tube was sub cultured on a separate petri plate. 20µl of uninoculated broth was also lawn cultured, as negative control. 20µl from the positive control was inoculated on a separate Petri plate. The separate plates were incubated at 37°c for three days. Total absence of colony formation on the medium was presumed as bactericidal activity of extract at the concentration of extract in the tube. This technique is expected to reveal 100 % inhibitory effect and hence this was adopted in place of NCCLS method 1997 4 in which the MBC is defined as 99.9% killing of the final inoculum.
RESULTS MIC of the aqueous Extracts
The Seitz filtered aqueous extract from unripe fruit of "Noni" exhibited complete inhibitory activity on test bacteria and the MBC value are shown in Table- 1.The Seitz filtered aqueous extract from ripe fruit of "Noni" exhibited complete inhibitory activity on test bacteria and the MBC values for the bacteria are shown in Table- 2.
Results on MBC of the extracts
As the lawn culture made from the broth of MIC tube did not show any growth of not even a bacterial colony even after 7 days of incubation while positive culture broth showed growth of bacterial colonies, it could be pursumed that the MIC value can also be considered as MBC value of the Seitz filtered extract for the gastroenteritic and pyogenic bacteria
Discussion
As revealed in the Review of literature there was no work on the antibacterial activity of the Seitz filtered fruit extract. The numbers of works on this area are not only scanty but also failed in quality due to lack of non-adoption of modern methods of evaluation. In a recent study 3 had been reported that antimicrobial properties of methanolic extracts from ripe fruits of "Noni" exhibited inhibition on few gastroentritic bacteria isolated from marine fishes, namely E.coli, Streptococcus sp., and Vibrio parahaemolyticus, Salmonella sp, Vibrio cholerae. In addition, the aqueous extract was found to inhibit Vibrio cholerae and Vibrio parahaemolyticus at a concentration of 5mg/disc (5000µg/disc). In an another study 8 it was reported that the methanolic extract from fruits of "Noni" exhibited inhibitory activity on Salmonella paratyphi A and Staphylococcus aureus by the well diffusion method at the concentration of 100mg/ml (1000µg/ml). However these results do not reflect the efficacy of these extracts on the test bacteria because both the studies reported that the efficacy of "Noni" extract was much above 200µg/ml. Paul Cos, Arnold J, Vlietinck, Dirk Vanden Berghe and Louis Maes (2006) had opined that a natural product or its extract could be considered therapeutically useful only if the minimal inhibitory activity it is below 200µg/ml or its IC 50 (50% inhibitory concentration) value is below 100µg/ml and hence these studies have not really established the antibacterial activity of "Noni" fruit for Gastroentritic and Pyogenic infection.
In an another study 12 the efficacy of methanolic extract of "Noni" leaves on two bacteria, Staphylococcus aureus (ATCC25923) and Methicilllin resistant Staphylococcus aureus at a concentration of 1000µg/ml. This was done by disc diffusion method. This MIC value was also much above 200 µg/ml. Hence the present study can be considered as pioneering study in reflecting the real and in validating the desirable the efficacy of "Noni" fruit extract on many important Gastroentritic and Pyogenic bacteria.
The present study brings to light the Seitz filtered ripe fruit extract of "Noni" showed complete inhibitory activity with a MIC and MBC range of 0.375 µg/ml to 24 µg/ml. The MIC & MBC of Seitz filtered unripe fruit extracts of "Noni" exhibited complete inhibitory activity in the range of 0.297µg/ml to 19µg/ml.
Also it relevant to mention that this the first study on the efficacy of an unripe fruit extract. The idea behind the use of unripe fruit is for two important reasons. The ripe fruit has an offensive odour and it is difficult to collect and carry ripe fruits as it is more succulent. As the efficacy of the unripe fruit has been found equal to that of ripe fruit, the unripe fruit extract could be preferred for antibacterial usage and even for "Noni" juice preparation.
In general the results justify the use of the ripe fruit and unripe fruit of "Noni" to treat and prevent gastroenteritis and pyogenic infections. Also the MBC was determined by a novel way of adopting the recovery plate technique. This has been adopted instead of NCCLS which estimates the concentration to kill 99.9% bacteria. Since the Gastroenteritis and Pyogenic infection causing bacteria are pathogenic to human, estimation of absolute (100%) bactericidal concentration is essential.
Conclusion:
Thus the present study has validated the usefulness of Seitz filtered aqueous extracts of ripe fruit and unripe fruits of 
